Effectiveness of case-based teaching of physiology for nursing students  by Majeed, Farrukh
Taibah University
Journal of Taibah University Medical Sciences (2014) 9(4), 289e292Journal of Taibah University Medical Sciences
www.sciencedirect.comEducational ArticleEffectiveness of case-based teaching of physiology for nursing
students
Farrukh Majeed, FCPS
Department of Physiology, College of Medicine, University of Dammam, Dammam, Kingdom of Saudi ArabiaReceived 21 October 2013; revised 23 December 2013; accepted 26 December 2013; Available online 8 August 2014Ph
198
Pee
165
Pro
httﺺﺨﻠﻤﻟﺍ
ﻡﻮﻠﻌﻟﺍﻢﻴﻠﻌﺗﻲﻓﺎﻴﺒﺴﻧﺍﺪﻳﺪﺟﺎﺠﻬﻧﺔﻟﺎﺤﻟﺍﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﺮﺒﺘﻌﻳ:ﺚﺤﺒﻟﺍﻑﺍﺪﻫﺃ
ﻦﻣﺩﺪﻌﻟﻲﺒﻄﻟﺍﻢﻴﻠﻌﺘﻟﺍﻲﻓﺖﻣﺪﺨﺘﺳﺍﺪﻗﺔﻘﻳﺮﻄﻟﺍﻩﺬﻫﻥﺃﻦﻣﻢﻏﺮﻟﺍﻰﻠﻋ.ﺔﻴﺳﺎﺳﻷﺍ
ﻰﻠﻋﺔﻘﻳﺮﻄﻟﺍﻩﺬﻫﺔﻴﻠﻋﺎﻓﺔﺳﺍﺭﺪﻟﺖﻟﺬﺑﺔﻠﻴﻠﻗﺕﻻﻭﺎﺤﻣﻙﺎﻨﻫﻥﺃﻻﺇ،ﺕﺍﻮﻨﺴﻟﺍ
ﺔﻴﻤﻴﻠﻌﺘﻟﺍﺔﻘﻳﺮﻄﻟﺍﺔﻴﻠﻋﺎﻓﺔﻧﺭﺎﻘﻣﻮﻫﺔﺳﺍﺭﺪﻟﺍﻩﺬﻫﻦﻣﻑﺪﻬﻟﺍ.ﺾﻳﺮﻤﺘﻟﺍﺏﻼﻃ
ﺀﺎﻀﻋﻷﺍﻒﺋﺎﻇﻭﻢﻠﻋﺲﻳﺭﺪﺗﻲﻓﺕﻻﺎﺤﻟﺍﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﺔﻘﻳﺮﻄﺑ،ﺔﻳﺪﻴﻠﻘﺘﻟﺍ
.ﺾﻳﺮﻤﺘﻟﺍﺔﻴﻠﻜﺑﺔﻴﻧﺎﺜﻟﺍﺔﻨﺴﻟﺍﺏﻼﻃﻦﻴﺑ
ﺔﻨﻴﻌﻟﺍﻲﻫﺏﻼﻄﻟﺍﺔﻨﻴﻋﺖﻧﺎﻛﺚﻴﺤﺑﺔﻴﻔﺻﻭﺔﺳﺍﺭﺩﺖﻳﺮﺟﺃ:ﺚﺤﺒﻟﺍﻕﺮﻃ
،ﻰﻟﻭﻷﺍﻲﻓ.ﺔﻴﺴﻳﺭﺪﺗﺔﻴﻠﻤﻋﻞﻛﺪﻌﺑﻥﺎﺤﺘﻣﺍﻢﻬﻟﻱﺮﺟﺃﺚﻴﺤﺑ،ﺎﻬﺴﻔﻧﺔﻄﺑﺎﻀﻟﺍ
.ﺔﻳﺪﻴﻠﻘﺘﻟﺍﺕﺍﺮﺿﺎﺤﻤﻟﺎﺑﻲﻤﻀﻬﻟﺍﺯﺎﻬﺠﻠﻟﺀﺎﻀﻋﻷﺍﻒﺋﺎﻇﻭﻢﻠﻋﺏﻼﻄﻟﺍﺱﺭﺩ
ﺔﻄﺳﺍﻮﺑﻲﻟﻮﺒﻟﺍﺯﺎﻬﺠﻠﻟﺀﺎﻀﻋﻷﺍﻒﺋﺎﻇﻭﻢﻠﻋﺏﻼﻄﻟﺍﺲﻔﻧﺱﺭﺩ،ﺔﻴﻧﺎﺜﻟﺍﻲﻓﻭ
ﻥﺎﺤﺘﻣﻻﺍﺔﻘﻳﺮﻃﺖﻣﺪﺨﺘﺳﺍ.ﺕﻻﺎﺤﻟﺍﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﺔﻘﻳﺮﻄﺑﺱﺭﺪﻤﻟﺍﺲﻔﻧ
،ﻦﻴﺗﺮﺘﻔﻟﺍﺀﺎﻬﺘﻧﺍﺪﻌﺑﻭ.ﺎﻤﻬﺘﻧﺭﺎﻘﻣﺖﻤﺗﻭﺔﻴﺴﻳﺭﺪﺗﺓﺮﺘﻓﻞﻛﺪﻌﺑﺩﺪﻌﺘﻣﻦﻣﺭﺎﻴﺘﺧﻻﺎﺑ
.ﺞﺋﺎﺘﻨﻟﺍﻞﻴﻠﺤﺘﻟﻲﺋﺎﺼﺣﻹﺍﻞﻴﻠﺤﺘﻟﺍﻞﻤﻌﺘﺳﺍﻭ.ﺔﻧﺎﺒﺘﺳﺍﺔﺌﺒﻌﺘﺑﻦﻴﺘﻘﻳﺮﻄﻟﺍﺏﻼﻄﻟﺍﻢﻴﻗ
ﻞﻀﻓﺃﺔﻳﺪﻴﻠﻘﺘﻟﺍﺔﻘﻳﺮﻄﻟﺎﺑﻢﻬﺴﻳﺭﺪﺗﺪﻌﺑﻥﺎﺤﺘﻣﻻﺎﺑﺏﻼﻄﻟﺍﺀﺍﺩﺃﻥﺎﻛ:ﺞﺋﺎﺘﻨﻟﺍ
ﺮﺒﻋﺪﻗﻭ.ﺕﻻﺎﺤﻟﺍﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﺔﻘﻳﺮﻄﺑﻢﻬﺴﻳﺭﺪﺗﺪﻌﺑﻢﻬﺋﺍﺩﺃﻦﻣًﺎﻴﺋﺎﺼﺣﺇ
ﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﺔﻘﻳﺮﻄﺑﺔﻴﺒﻄﻟﺍﻢﻬﺗﺎﻣﻮﻠﻌﻣﻦﺴﺤﺗﻦﻋﺏﻼﻄﻟﺍﻲﺜﻠﺛﻦﻣﺮﺜﻛﺃ
.ﺕﺍﺮﺿﺎﺤﻤﻟﺎﺑﺔﻳﺪﻴﻠﻘﺘﻟﺍﺔﻘﻳﺮﻄﻟﺎﺑﺔﻧﺭﺎﻘﻣﺕﻻﺎﺤﻟﺍ
ﺕﺍﺮﺿﺎﺤﻤﻟﺍﻖﻳﺮﻃﻦﻋﻢﻴﻠﻌﺘﻟﺍﺪﻌﺑﺕﺎﻧﺎﺤﺘﻣﻻﺍﻲﻓﺀﺍﺩﻷﺍﻥﺃﺪﺟﻭ:ﺕﺎﺟﺎﺘﻨﺘﺳﻻﺍ
ﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍﻥﺃﻰﻟﺇﺕﺭﺎﺷﺃﺏﻼﻄﻟﺍﻦﻣﺔﻌﺟﺍﺮﻟﺍﺔﻳﺬﻐﺘﻟﺍﻦﻜﻟﻭ،ًﺎﻴﺋﺎﺼﺣﺇﻞﻀﻓﺃ
ﻞﻴﺼﺤﺘﻟﺍﻰﻠﻋﺪﻋﺎﺴﻳﺪﻗﻭﺕﺍﺮﺿﺎﺤﻤﻟﺍﻦﻋﻼﻳﺪﺑﻪﻟﺎﻤﻌﺘﺳﺍﻦﻜﻤﻳﺕﻻﺎﺤﻟﺍﻰﻠﻋ
.ﺔﻴﻀﻳﺮﻤﺘﻟﺍﺔﻳﺎﻨﻌﻟﺍﺀﺎﻨﺛﺃﺔﻴﻨﻬﻤﻟﺍﻞﻛﺎﺸﻤﻟﺍﻞﺣﻲﻓﺎﻤﻬﻣﺪﻌﻳﻱﺬﻟﺍﺮﻣﻷﺍ،ﻱﺭﺎﻬﻤﻟﺍ
ﺐﻟﺎﻃ;ﺔﻴﻤﻴﻠﻌﺗﺓﺮﺿﺎﺤﻣ;ﺕﻻﺎﺤﻟﺍﻰﻠﻋﺪﻤﺘﻌﻤﻟﺍﻢﻴﻠﻌﺘﻟﺍ:ﺔﻴﺣﺎﺘﻔﻤﻟﺍﺕﺎﻤﻠﻜﻟﺍ
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Objectives: Case-based teaching is a relatively new
approach to teaching basic sciences. Although this tech-
nique has been used in medical teaching for many years,
few attempts have been made to examine its efficacy for
nursing students. The aim of this study was to compare
the effectiveness of didactic and case-based teaching of
physiology among second-year nursing students at our
college.
Methods: A descriptive cross-over study was conducted,
in which the students served as their own controls, as they
were examined after each of two sessions. In the first
session, the students were taught digestive physiology by
traditional lectures. In the second session, the same stu-
dents were taught renal physiology by the same instructor
using a case-based technique. Multiple-choice questions
were used to assess each student’s comprehension after
each session and compared. At the end of the two ses-
sions, students evaluated the teaching method on a
questionnaire. Paired t tests were used to analyse
differences.
Results: The performance in tests was statistically
significantly better after didactic lectures (mean, 17.53)
than after case-based teaching (mean, 16.47) (two-tailed
p ¼ 0.003). However, 65e72% of students found that
case-based teaching improved their knowledge about the
topic better than lectures.
Conclusions: Significantly better examination perfor-
mance was observed after didactic teaching, but the stu-
dents’ feedback indicated that case-based teaching could
be used as an alternative to lectures and may facilitate
skills acquisition, which is considered to be important in
professional problem-solving during nursing care.
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Nurse educators struggle to find the best ways to prepare
nursing students to care for patients in the increasingly
complex health care environment. New nurses must be pre-
pared to solve problems and think critically in order to pro-
vide high-quality care to patients, and they must be able to
work collaboratively, analyse data, interpret results, think
critically, draw reasoned conclusions and make complex
decisions.1 Early assessment and detection of declining health
status and quick intervention are essential to a patient’s
recovery. Nurse educators assist their students in applying
knowledge about nursing-related sciences and other disci-
plines to make independent decisions for comprehensive
nursing care.2,3 Preparing nursing students requires educators
to use creative teaching strategies that engage the students
in active learning, which increases their motivation,
sharpens their thinking, deepens learning and strengthens
collaboration in the classroom. In active learning, the
higher thinking processes of students are stimulated.4e6
Conventionally, undergraduate students are taught in di-
dactic lectures, practical exercises and tutorials, which are
mainly passive teaching and learning methods and do not
develop the problem-solving or reasoning skills of the stu-
dents. Furthermore, there is hardly any involvement of stu-
dents in the teachingelearning process. Although no single
teachingmethod ensures a thoroughunderstanding of a topic,
variousmethods are being used inmany institutes to reinforce
lectures in teaching physiology, such as case-stimulated
learning,7 problem-based learning8 and patient-centred
learning.9 In case-based learning, students are motivated to
use clinical knowledge from real-life scenarios to solve prob-
lems. With this method, both students and faculty members
contribute to discussions on identified learning issues.
Lectures are definitely a powerful method of delivering
information to a large number of students quickly, but there
has always been a need for an alternative to the traditional
format in basic sciences education.10e12 Case-based teaching
is commonly used in medical and other health sciences
courses, and has been used recently in nursing educa-
tion.10,11,13,14 Real cases that nurses might encounter in
hospital are used to practice and apply basic scientific
concepts in making clinical decisions and thinking critically
in a patient-care scenario. By discussing a clinical case
related to the topic taught, students understand the concept
at a high order of cognition. This process encourages active
learning and may have a more productive outcome.5,15
Another issue in teaching strategies is the monotony of
lectures. Usually, the concentration level of students starts
falling 10e20 min after the start of a lecture and improves
slightly towards the end.16,17 Some students like lectures,
because the information is precise, to the point and all they
have to do is listen. Didactic teaching remains the main
teaching mode in many institutions, whereas various active
learning methods, such as case-based, problem-based andteam-based teaching and small group discussions, could also
be used.
Despite numerous studies on case-based learning in
various disciplines,10,11,13,14 there is still not enough evidence
of the efficiency of this method for undergraduate nursing
students, as the results of the studies are diverse.10,12,18e20
The purpose of present study was to determine any
difference in the effect of lectures and case-based teaching
on students’ performance in examinations and to test
whether nursing students found case-based teaching more
enjoyable and more educationally stimulating than tradi-
tional lectures. To our knowledge, this is the first study to
compare the effectiveness of case-based with didactic teach-
ing for nursing undergraduate students in Kingdom of Saudi
Arabia.Materials and Methods
We conducted a descriptive cross-over study, in which the
same students were their own controls, in the physiology
department of our university in 2013. Nursing students
enrolled in second-year anatomy and physiology at the
nursing college were the study population. Of 96 students, 86
participated in the study.
The study protocol was approved by the ethics committee,
and each participant gave informed consent.
The students were taught physiology in two sessions. In
the first session, the instructor gave 5 h of lectures on
digestive physiology, followed by a 2-h tutorial. The
students’ understanding of the topic was assessed from a
multiple-choice questionnaire. For the second session, five
case-based lectures on renal physiology were prepared and
reviewed by a committee including a person from the
nursing department. In this session, the same instructor
used the case-based method over 5 h. Each session started
with a case, followed by a 25-min student discussion about
the physiology of the case. During the next 25 min, the
instructor explained the concept, followed by a wrap-up
session. This session was followed by a 2-h case-based
tutorial with some prepared exploratory questions related
to the case to be discussed in the group. The teachers were
asked to address all the relevant points that came up in
discussion prompts. At the end of the session, the students’
understanding of the topic was assessed from a multiple-
choice questionnaire, in which 30% of the questions
tested cognitive skills from the case-based scenarios. To
avoid any bias in the instructor’s evaluation of perfor-
mance, the instructor was unaware of which teaching
method had been used.
After completion of each of these two teaching sessions,
the students filled in a feedback form after the examination,
to determine whether they agreed with 12 statements about
the teaching method used on a five-point Likert scale. Ex-
amples of the statements are: “The case-based study is more
helpful for understanding the topic than lectures.” “This
course helped me to improve my ability to think and solve
problems rather than just memorize information.” “This
case-based course helped me to improve my understanding
of the questions on the examination and to answer the quiz
easily.” The feedback form was developed from the National
Commission for Academic Accreditation and Assessment
Case-based teaching of physiology 291(Kingdom of Saudi Arabia) course evaluation survey,21
which can be provided upon request.
Statistical analysis
The data were analysed with SPSS software package
version 19.0. Descriptive statistics were used to analyse the
students’ responses regarding case-based verses didactic
teaching. Students’ feedback on the teaching strategies is
expressed as percentages. Students’ examination perfor-
mance after lectures and after case-based teaching were
analysed in a paired-sample t test. The level of significance
was set at 0.05.
Results
The students performed statistically significantly better in
examinations after lectures than after case-based teaching
(p ¼ 0.003; Table 1). With regard to student feedback, 71%
found that case-based teaching improved their knowledge
about the topic better than lectures. Of these, 68% found
that case-based teaching was more useful for understanding
the topic; 67% considered that the assignments, tutorials and
laboratories in the case-based method were helpful for
developing the knowledge and skills the course was intended
to teach; 70% found case-based teaching helpful for thinking
and developing their own ideas; and 69% considered that the
case-based course would help them to apply their basic
knowledge in a clinical situation. The time allotted for
the course was considered sufficient to understand the con-
tent by 72%, and 65% found the course more interesting
than lectures and asked that other topics be taught in the
same way.
Discussion
The results of this study indicate that the knowledge of
students is not significantly improved by this new teaching
method, as their examination performance was better with
the didactic method. Other studies reported better perfor-
mance after case-based teaching18e20 or similar efficacy.10,17
Tayem22 found better student performance after case-based
than didactic teaching in a study to determine students’
perceptions of incorporating small group case-based learning
into traditional pharmacology lectures. Although we found a
significant increase in our students’ performance after lec-
tures, the students’ satisfaction questionnaire showed that
they preferred independent learning.
Dupuis and Persky23 compared three methods for
teaching clinical pharmacokinetics: case-based learning in
small groups, a more traditional style of teaching and case-
based learning in large groups. Students’ satisfaction andTable 1: Examination performance of 86 nursing students after
two teaching methods.
Teaching method Mean SD SEM p
Didactic 17.53 3.58 0.38 0.003
Case-based 16.47 3.69 0.39
SD, standard deviation; SEM, standard error of mean.examination performance were better in the small case-based
format. Abraham et al.18 found that students taught by
lectures performed better on examinations than the control
group, and feedback from the students indicated that they
preferred lectures. They expressed frustration with case-
based learning, including confusion of facultyestudent
expectations, insufficient faculty, student tutorials and self-
directed learning strategies, lack of integration into the cur-
riculum and insufficient time. In our study population, the
students found that the case-based method followed the
course outline, which the time allotted was sufficient to learn
and the assignments and tutorials were interesting. Thus, our
results were different from those of Abraham et al.
Kawai et al.,24 Kaddoura,25 Flanagan et al.,26 Tiwari
et al.,8 and Hsu27 used a combination of Likert scales and
questionnaires to investigate student feedback. These
showed that most students enjoyed case-based teaching
and considered that their clinical reasoning, diagnostic
interpretation and ability to think logically were improved.
One advantage of this teaching strategy is that students have
the opportunity to perform in-depth analyses and apply
critical thinking to realistic, complex patient care situations
in a safe environment. The results of our study show that
undergraduate nursing students preferred interactive case-
based discussions to traditional lectures in physiology,
although their examination performance was not enhanced
by this strategy. A probable reason is that this was their first
exposure to this type of teaching. Furthermore, their
knowledge was tested 1 month after the lectures, and it is not
known whether it was retained years later. Furthermore,
only factual multiple-choice questionnaires were used to
check retention of knowledge after lectures, whereas ques-
tionnaires that tested cognitive skills were incorporated for
evaluating case-based teaching. Although traditional lectures
convey factual information well, they are not well suited to
higher levels of learning, such as critical thinking, analysis
and problem-solving, which must be learnt by doing.Strengths and limitations
The individual teacher’s qualities play a crucial role in the
learning experience and in the teaching strategy they use.
However, we specifically attempted to address the effects of
the teaching strategy rather than the teacher. This was ach-
ieved by the cross-over design, with the same teacher deliv-
ering both teaching styles to the same group of student.
Limitations of this study include the fact that different
concepts were taught by the two methods, and students may
find digestive physiology easier to understand than renal
physiology. Furthermore, the resource and economic impli-
cations of the two teaching methods were not addressed in
this study.Conclusions
Although a significant difference in examination perfor-
mance was observed between didactic and case-based
teaching, the students’ feedback indicated that case-based
teaching could be used as alternative to lecture-based
teaching. This study shows that undergraduate nursing stu-
dents find interactive case discussions more enjoyable and
F. Majeed292educationally stimulating than lectures. Therefore, case-
based teaching should be considered in nursing, in prefer-
ence to traditional teaching strategies, in order to make the
basic sciences courses and especially physiology more
attractive and palatable. Amulti-stage assessment of changes
in student perceptions would be more reliable for measuring
students’ attitudes to course restructuring.
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